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m  Professorship for Automation and Al, Ulm University, Germany
m  Over 100 Al-projects worldwide over 30 years
m Dedicated Al Books: Data Mining for Industrial Practice, 2004; System Theory of the

Mind, 2016; Al for Dummies, 2019 and 2023; From Data Mining to Big Data, 2020;
Machine Consciousness, 2021; Al - Illusion and Reality, 2024

m Research work

m Consciousness on machines (Turing test-on-consciousness)
m Al on quantum computers and optical computers
m Small data Al for industrial applications in a natural environment
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m What is meant by "artificial"?

m physical-technical (computer: von Neumann structure vs. neuromorphic
architectures / digital vs. analog)

m chemical (from inorganic to organic)

m biological (from living biological cells to nerve cells to linking with the human brain,
DNA computer)

m What is meant by "intelligent"?

m Level 1: Logical intelligence (deductive intelligence) = Thinking

m Level 2: Learning intelligence (inductive intelligence) - Learning ﬂ
m Level 3: Rational intelligence (cognitive intelligence) - Creativity
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Classification of intelligence - £18EM 43 %8
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Al - status today - Al - § H DK%
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In 2025, there will be no strong Al, no Al with consciousness, feelings and
a will. A possible singularity is along way off.

Weak Al is a level 3 software Al and a "smart" application of mathematics.
Much of today's Al is based on machine learning (deep learning)
Weak Al is excellent at simulating thinking, learning and, to some extent, creativity.

m  Alis "smarter” than humans in some sub-disciplines. Game world: chess, GO or digital data
analysis: big data. Al is "dumber"” than humans in other sub-disciplines. "Dumber" in almost
all everyday things: Driving, shopping at the supermarket, clearing tables, talking about movies,
small talk; creativity & inventions

Today's software Al works in "mathematical space". Anything that can be mathematized
(factory processes, games, behaviour on the internet...) can be analysed and optimized by Al.
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Problems that can and cannot be solved with software Al
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Taxonomy of problem classes - [El#89 5 A D7 5E:%

1. Very solvable problems (big data)
a. Universal approximators
b.  Universal image processing
c.  Universal language processing

2. Problems that are difficult to solve
a. Small data problems - /NS T — 4 RRE

b. Problem of the generalization of
learning outcomes - & R D — %L DREIRE

c.  Extrapolation problems - 4} {& %8 R e

alignment. [N

3. Unsolvable problems
a. Problems of semantics
b.  Problems of thinking
c. Problems of perception

d. Problems of qualifying the
perception

Images are made with chatgpt, April 2025
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Taxonomy of problem classes - [El#89 5 A D7 5E:%

1. Very solvable problems (big data)
a. Universal approximators
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c.  Universal language processing
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What are the properties of (phenomenal) consciousness?
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1. Postulate
m Consciousness exists, it is not an “imagination” or an “epiphenomenon”
m Nature is hierarchical: physical, chemical, biological properties build on each other

2. What properties do consciousness processes have if one recognizes
their ontological existence?

m A general definition of the term is not possible due to its different usage with
numerous meanings depending on the discipline.

m According to the humanities, phenomenal consciousness is the experience of
(subjective) mental states, perceptions and processes.

m However, this does not help the engineer who wants to recreate consciousness.
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1. Phenomena such as consciousness can be understood as so-called
“hypercomplex system states” and their basic features can be formulated
mathematically within the framework of a hypercomplex theory.

2. Consciousness processes could have so-called “hypercomplex energy”.

3. Entities with hypercomplex energy are called immaterial, as they are not measurable
in principle. They have a real existence, but unusual physical behavior.

4. Although phenomena of consciousness cannot be measured, they can have an
effect on material processes (brain tissue). The effects can be measured (Turing test
on consciousness).
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Hypothesis

Consciousness (mind) Is a natural
phenomenon that exists, but has
no measurable (real) but a
hypercomplex energy.
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Consciousness from a technical point of view
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m Today's Al systems do not yet have consciousness.

m However, nature already provides immaterial basic phenomena in
Inorganic systems. From a mathematical point of view, just the
existence of quantum processes is necessary.

m Al must be physically embodied.
m Neuromorphic computers are suitable for this.
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Why a new Al — Current Al is too expensive, need too much energy, too
hungry for data
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1. The big data concept of classic Al leads to ever higher costs and dependencies.

m  You need a huge amount of learning data to train the free parameters of an Al.
ChatGPT4.0 has 1 trillion free parameters. Big data is expensive and has a
huge energy consumption.

m  We need to find new ways to reduce our dependence on big tech and develop
sustainable and low-energy Al technologies.

2. Neuromorphic Al is one way to reduce the energy consumption of Al and solve
small data problems in the industry.
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YES, pure physical consciousness could be possible!
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Today's software Al (3rd wave of Al) can simulate thinking, learning and creativity
so well that you might think these machines can actually think and learn.

Today’s Al does not yet have consciousness, but it will be possible to build such
machines using quantum or photon computers.

If Al machines are enriched with biological cells, they pose a significant risk to humanity.
Transhumanism (the merging of man/machine) is a mistake and will technically fail.

By 2030, today's (mathematical) Al will have evolved into neuromorphic (physical)
Al.




